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(57) Abstract 

CymHOCTb H3o6pereHMH: uttok cHa6meH na6opow anacnrHHbix KOHTaKTOpyiDmHx no nepfmerpy c 
BuyTpeHHeA noBepxHOCTbio Tpy6bi uaHxeT. Meayry uaioseTaMH pacnonojKeH cMa30Wbrft cotrraa. Maura err bi 
hmcjot HjjcHTmnyjo cwchhio npor^onisHo-ro^piipoBaHHoA Tpy6w npo^jxmtpoBamryio no ee Bna^maM m 
BbicTynaM noaepxHOCTb. Ha BbiCTynax waimeTbi cna6»eHbi peCpaMW mecTKOcm. >KecTKocTb MaHxeT Ha 
stmx yxiacTKax paeua urns Gontnie xecTKOCTH MaHxeT Ha yuacrxax ena^HH. 2 wi. 
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Description (OnHcamae H3o6percnH>i): 



H3o6pereime oTHocirrca k cTpoHTe/ibcTBy. b uacTHOCTH k oamw-re weTanna Tpy6 ot bosachctbiia 
arpcccwBHbix cp€A. a hmchho k ycrpcHCTBaM n/i« HaHeccHWH noKpbiTMft Ha HHyrpeHHWio noBepxHocTb 
npo^QJThjro-ro^pnpoBamiboc Tpyfi. Hcnonb3yeMbix b He$rera30Bo£i npoMbnnneHHOCTH npw pewoHre o6caflHbtx 

KO/IOHH. 

H3BCCTaa ycraaoBKa, c noMoiajbio Koropoii upnraunuiHecKHe Tpytfbi nxJjpHpyioT, 3areM no^sepraiox 
HopMa/nraaunw TOKawM BbicoKofl uacToru (TBM). k CMa3Ky Tpy6 ocyiuccTBOHJOT ao h nocne ro$pHpoBatffiH 
h, ecjiH ao ro^pHpOBaimn cwa3Ky Kpyrjiwx Tpy6 ocymecTBJwnoT iobccthmmh npnewavoi: caicorranHBOM 
CMa30UHoro MaTepnana. nHCBManwecKHM pacubineHncM wm noKpwBHbixoi npo6KaMn, to nocjic 
ro$piipoBaHira cMa3icy Tpy6 ocymecranfloar c nouonjbio najcnu, cmourkhom b cueaKC w npoxunroaew n it nra 
rpoce. 

KpoMe Toro, cropeBrayio CMa3Ky. HaneceHHyio nepcA rotJjpMpoBaHiiexi a oKa/urny Merajina nocne TBM, rasxc 
cneAyer yAaJiHTb c BHyrpeHHeH nooepxHOCTM TpytSbi nepeA BTOpiWHOM cwa3K0M. 

M3oecTHa TaKJKe ycraHOBKa ppn naHecemtn jkmakhx noKpusHbix MarepKanoB Ha BHyrpeHHioio noBepxHocTb 
Tpy6 c noMoiutJo nepextem,aioapixcH snacTKMHbix npo6oK c MexammeciuiM rrpHDOAow, OHa coctoht m A B V X 
anacTMMHbix npoooK, oAHa H3 KOTopbix noABHSHa. B npocTpaHCTBO Mem AY npooKaMM 3anHBaiOT pacuerHoe 
KomittocTBo noKpbiBHoro MaTtpwana n cxaTbiu nooAyxoirf, noAasaeMbiM noA ra6uTo»nnJM ^anncHHeu 0.2 - 
0.3 MTla. nepeMeiAaioT npo^KW no TpyoonpOBOAy. I1do6kh co3AaiOT Heo6xoAHMyio KOHraxTHyio 
repMcnraHocTb, a roc HapymHbiH ppaiAerp Bbi6npaioT n saBHCHMocru or j\aimesmn OKaroro B03Ayxa, 
BH3K0CTM noKpbiBHoro MaTepMana u bo3M02RHocth ocraanemiH nocneAHcro b bkac tohkoto ffiHARoro cjiqh 
na BHyrpeHueft noBepxHocni Tpy6onpo bo;j a. 

OAHaKO tslkhc npo6KM anu MaHaeTbi Henb3H Hcno/ib30BaTb b ro^pwpoBaHHOM Tpy6e, Tax Rax hct KOHTaKTa 
MaHfflCTU co BceM nep km erpOM Tpy6bt. KoHraiCT wansrr m np©AOJibHo-ro$pHpoBaHH0M Tpy€bi 6yAeT Torrtjco 
no anaAHHaM ro$p, a Ha BbicTynax ro$p bbmay ero oTcyrcTBMH c MaiuseraMH 6yAyr CKannHBaTbCH OTXoAbi 
o6ropcBraero Merajma h npcAbmyiAeiS cmwrh. rioBTopHaH cwaaKa nocne o6pa6oTKM TB*1 Taicme 6yACT 
3aTCKaTb Ha 3th HenpuwHMaewbie waHmeroM yuacTKH. 

3aAa»icH K3o6pcrcHnH nanncTcH noBbimcHne KaqecrBa c*fa3KH c oflHOBpcMeHHOH o^wctkoh BHyrpeHHeH 
noBepxHocni npoAanbHO-ro^>HpoBaHHOH -rpy6bi 3a ewer otfecncqeroiH KonxaK thopo nproicraHim Maroser no 
nepKMerpy BHyrpeHHeA noBepXHocxn o6pa6aTbiBa£MOH Tpy6fai. 

FIocTaarieHHaH i;cjib Aocmraercn TeM, hto MamseTbi hmciot npo^amipoBaHHyio c BnaAHHaam h BbicrynaMM 
noBepxHocTb, HAeHTHMHyw cewerooo ROHTaKinpyioiAen xpy6bi r Ha BbicTynax uanuseTbi caa6«eHbi pc6paMM 
KecTKOCTH, npH stom mecTKOCTb MaroKeT na anix y^acTKax paBHa umn oonbrae MecTKOCTH MaHxer Ha 
y^acrrKax hx onanMH. 

KoHxaKTHaH noBepxHocTb noAaw«Hbix n HenoABUKHbix uaiimeT HACHTH«ma BHyTpcHHCMy rnxxjarao 
o6pa6aTWBacMott Tpy6bt no ee nepHMcrpy. Tax Kan npo4>nni> Tpy6bi hmcct cnoxHyio $opuy, cocrornnyio H3 
conp5useHHbtx yMacxKOB BbicrynoB h BnaAHH, to ffiui Toro, «rro6w MaHmerbi He Tepwra ycToiWHBOcrt. npH 
□poABHKeuHM b Tpyoe, Ha waHxeTax no BHCTynaM BboiojiHeHbt pe6pa jkoctkocth, Koropbie o6ecneHHBawT 
paBHOMepHoe nprosairxe MaiimeT k Tpy6e m HaHeceHHe cMaoKH pannoMepiittw cnoew. 

>KccTKOCTb uaHscT pasmiMHa na HnaAimax h Bwcrynax, tak ksr citna TpeHHH c Tpy6ofi Ha Bbicrynax 
6onbnie, Htu Ha HnaAHn ax. Ilpn paeHOM jKecTKocni pfiQopuauyin na Bbicrynax uanxerr 6yAer 6ojibrae. mto 

MOMCT npMBCCTM K. 3aTCKaHMX> pCOMlIbl M 60JICC 6tJCTpOMy CC M3HOCy. McnOJnieHMC pe6ep JKeCTKOCTW Ha 

Bbicrynax MaH»er ynpoMHfleT hx, npwueM creneHb xecTKocTM oasnciiT or Map km pc3HHbi, cc 
anacTHMHOCTH, Tonunoibi MaHxerbi u pa3MepoB npoAonbHo-ro<|>pHpoBaHHofi Tpy6bi. 

Ha (Jwr.1 H3o6paxeH o6nnoi bha ycrpoHCTBa; na <t»nr.2 noKaaana b nonepeMHOM ce^eHMH MaHwera c 
npo4>wiHpoBaHH0M KOHraKTHOH noBepxHOCTbK). noMeiAeHHan BHyrpb npoAon bHO-ro^wpoBaKHOM rpyow, 
paspes A- A Ha <J>ht.1. 

yCTpoflCTBO COCTOHT M3 Ha6opa HCnOABMJRHbLX MaHMCT 1 U nOABBUKHOH MaiUKeTbl 2 C pe6paMM JKeCTKOCTH 3. 

pacnojioxeHHbix Ha nrroKe ,4 pi CMa3KH 5, KOTopan 3annnjmer npocrpaHcrso mokaY MaHxeraMH 1 h 2, a 
Taiu&e coAepjKiir Kpbinixy 6. Roropa« coctout mo ocHODaHHH 7 h 8 h 3arnymRM 9 co mrynepoM 10. 
3aKpenneHH0M Ha K0Hi;e npoAonbHo-ro<j>pMpoBaHHOw Tpy6w II, nweiomeH BnaAHHbi 12 n BbicTynw 13- 

YcrpoiicTBo paSoTaer c/ieAyiomuM o6pa30M. 

HenoABtuKHbie MaiuKeTw 1 wecTKO Kpennrcn Ha citokc 4 m bboahtch c ropua b npoAOJibHo-ro^piipOBaHyio 
rpy6y 11. a MaHwera 2 HacamLMBajercH Ha uitok 4 c BO3Mo3KH0CTbio nepcMcu;eHH« no nuroKy. ripocrrpaiicrroo 
Me«Ay 3Thmh MaHxeTaMH 3anonHHeTCfl cMaaowbiu cocraooM 5. CofipaHHbie Ha mroRe MaHJRcrw 
npoABMraioT BHyrpb Tpy6bi. 3areM c Topn,a xpy6bi 11 o/jeoaioT h Kpcn>iT ocHOBaintfi 7 h 8 w 3ar/rymKy 9 co 



nrrynepoM 10 pa3t>eMHOH Kpbraunf 6. Tlocne MOHTaxa ycTpoifCTBa Ha -rpy6e 11 *iepe3 nrryuep 10 noflaercn 
^aaneHMe B03^yxa. nof\ flcucxeiieM Koroporo nponcxo/jHT npoa.BHKeHHe eayrpu Tpy6bi MaracT 1 a 2 co 
mTOKOM 4 u cMa3Kofl 5 Me««y hhmh. Ilpw 3tom ua6op HenoflBHaHbix Maimer 1 cHHMaer c SHyTpemiefi 
nosepXHOCTH npoflOJii^o-ro$pwpoBaHiioH Tpy6bi 11 crapyio cMa3Ky. oKajunry, a nonBtusifaj? uaHHeTa 2 nojj 
AcftcxBHew naaneHMH E»3flyxa CKonb3HT no urrofty. CMa3Ka 5 BbiflaruiwBaercH b aaoop McK^y MaH«eTofl m 
npo^micM BHyxpcHHtii noBcpxHocni Tpy6w 11 m nanocHTCR iia yry noeepxHocTb. 

ITpM Bbixo^e H3 xpy6w 11 na6opa uatucer 1 h 2 npomeo^irrcH otkjdohchhc noflaw B03flyxa wepe3 nrryuep 10 
n ^cuoHTax paa-bexoioA Hpumwi 6. 

Tax Kan MamseTbi 1 h 2 hmciot 4»pwy npo^mm HapywHon KoirraKTHon noBCpxnocm, HReu-i'MHuyio <$>opMe 

BHyTpCHHCft nOBCpXHOCTH npOflOnbHO-rO^pHpOBaHHOft Tpy6bl 11, TO BHyrpCHHHH nOBCpXHOCTb Tpyt5bi 

pasuoMepHO o^onuaeTCH ueno^Bumubikm uauserauH 1. to ecTb nepen naneceHMew cMaa&M hobom crap an 
CMa3Ka yfla/iHercH, a b aaoop Mcmny MaHXCToA 2 h BHyrpeHHcft nosepXHOCTbio Tpy6w 11 BUflaanMBaeTCH 
cMasKa, KOTopan pasHowepHo HaHOCHTCH no BHyrpeHHefl noBepXHOcrw no eceii /yume Tpy6bi. B KaaflOM 
-runopasMepe o6ca#iibix Tpy6 n/m oTflenbiioS Tonnpna.! npnueHHercH nnacrbipb, jymHa nepMuerp a 
HapyaHofl noeepxHOCTM ROToporo HecKonbKO Son bine jouiHHbi BHyrpcHHcii noBcpxHocni oocaAHofl rpySbi b 
xmrepBane pcuoHTa. A Tax ksk a^nma nepnvccxpa jyra aaJKfloft Tojmnmbi ctchkm cbor, to h BHyrpeHHHft 
npo4>nJib iuiacTbipn flnn KamAoft TOJimsmbi ctchkh o6caflHott xpy6w paajmqeH h cooTBercTBcraio 
Heo6xjO^MMO CBoe ycrpoHCTBO. 

3aBncKMocrb pa3MepoB MaiDKerbi or Tnnopa3MepoB ro^pHpoaanHbDC Tpy6 catena n Tafinnuy. 

ripcn/iaraeMOC ycTpoHcreo mojrct 6biTb HcnonbOOBaHo npM rororoanemra luiacrbipeii, nprniesuKUbtx pjin 
BoocraBOBncHMH pepMCTOTHOCTH oGcaflHbix KonoHH flwaMeTpOM 140. 146, 168 mm h flpymx pa3Mepoo. 

CnejqyeT HMerb Bwipy, mto b 3aBMCHMocTH ot tbcpaoctii pe3HHbr jnaaMerp noABBU&HOft ManmeTbi rqjitkzh 
6biTb paBHbiM flHaMcrpy HenoonmHbix MaHxer (npw Macno6eH30croHKOM pesHHe cpeflHeii TBepAOcm) hjih 
MeHbine hx flMawerpa (npw Macjio6eH30CTOMKOH peomie iiosbnuaiuoH. Toepflocni). nocncRHcc ycnoanc yrreHo 
b fleyx nocnep^ooc rpa^ax Ta6nnqbi. 

Mcn0Jlb30BaHMC H3o6pCTCHMH nOOBOJIHT nOBfalCHTb Ka^CCTBO HaHOCCHMH CMa3KH Ha BHyTpCHMOlO 

nosepxHOCTb npoAOJibHO-ro^pHpoBaHHbix Tpy6 m 3HawrejibH0 coKpaTMTb TCXHonorMHccKyio oncpaqrao no 
nortToroBKe Tpy6w k ncnontooBaHiao b cKoaxtnie. 

Tax an MafflKera moxct 6biTb npHMCHcwa Taiufte npH o6pa6oxKe npOAOJibHO-ro^pnpoBaHHbix Tpy6, b 
pasmnmbDc ycrpottcTBax, rpfi ohh wcnojib3yiOTC«. 



Claims |<t>opuyjia H3o6perenn5i): 



YCTPOrtCTBO flJlfl HAHECEHHfl CMA3KH HA BHYTPEHHJOIO nOBEPXHOCTb 
nPOflOnbHO-rOPPMPOBAHHOM TPYEH. coflepxainee wexaHWMecKio* npweoA, tiiTOK c Ha6opoM 
ajiacxKMHbcx KOHTaKTrapyjotnnx no nepnMcrpy c BHyTpeimetf nooepxnoeruo Tpy6w Maimer. 
pacnanoffieHHbiH ueiKpy Maimers cMa3onHbtH cocrraB h 3anopHbCft y3en. oTJnnaiom,eecH tcm. hto 
MafuscTbi kmcjot KjjerrTJTTHyx) cewcrano npoflOJibHO-ro^pupoBaHHoft Tpy6w npo^HjrapoBarnryio no ce 
anaflMHaw h BbicTynaw noBepxHOCTb, npw srou MaiiMcrbi Ha BbicTynax cna6jscHbi pc6paMM mcctkocth, a 
KecTROCTb MaioseT Ha 3thx yMacTKax pasna wim 6ojibme »ecrKoc*rn MawKer Ha yuaencax mx enaAHH. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be bome in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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